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mm* 

mmtfi-'%.~£&Z>WMU t+l, t + 2, t + 3, , t + N-1, t + N, 

T^-^filx (t) , x (t + l) , x (t+2) , x (t + 3) , , x (t + N- 

i) , x (t+N) j £<D@ki&2fr,feT-*MKft-tz>mnt 

-£©2g»»Xr(k, t), ^lK£l!0t®Xi(k, t)©^^^?:^^-';^ 
B£Mt+N-HC;J3^TI@Mt ^gy&^ft^-^tfx (t) , x (t + l) , x (t 

+2) , x (t+3) , , x (t+N-D i <Dmm.^mz-mmm-t 

^•<Z)fgl ODX-ry^-e— ^fBH^n^^-^^KD^^-U 3i^fS[Xr(k, t), 
■e©^2ffi^f>^T*#?>tlfcSl7-iJ ;n^£5tXr(k, t), &tfXi(k, t)£f(g 

mt +mc^T#M&3ftS5 :r -#'fiix (t+N) mi<D%zm^mz— nsa 
*3*ifc5*--*^--*«x (t) m2©ia*^SK:-^saits*ife**7-u 
^#f!txr(k, t), &tm(k, t)n^m^\ niait + i^&^i&stis^-^^jK: 

M"r^^^-U^i#^CXr(k, t + l), &l>*Xi(k, t+l)?:, gfffax (t + N) 
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[Rl] 




X i (k,t + l) = X i (k,t)cos2— 

iV 



2*1 

N 



i*ft««RSf 8tU (SP§#-JtT?&£f$Mt, t+i % t+2, t+3, • • 
• • • t+N-l, t + N, (Ntt 1 JBUl©iE©SE») (Z^tl^JKDB^&lC&^T 
V>Z?Vyyi,Xmt>ftt=.7 : -&mx (t) , x (t + l) , x (t+2) , x (t + 3) 



»^«f*g*S, Mat8traW©k« (kl£0, XttNJ:»;/jNS«iiE©«E«) ***** 
«rS9t + N-lK:fev^T«r3flt^e>«J|i&Stife'5 :r -^Wx (t) , x (t+l) , x (t 

+2) „ x (t+3) , , x (t+N-i) *m i ©ffi«#ajc—i*ffiii , r 

&tHi(k, t)$:#S^2(DX^^-7°il. 



„ x (t+N-i) , x (t+N) j^i&sn, -e©^^^^^-^ 
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VZ^my-V^temzriK t+i) % &tfxi(k, t+i)&, t&fax (t+N) ftf 
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1 Xtt 2 JCflB«©S»M«7- y x^a#*£., 
[28U!tf)i¥*l3fcM] 

[0 0 0 1] 

xagtjt&fjvv ^-yx^osiiisB^femi^raic^sfcfeoiRjj^icBH-rs 

[0 0 0 2] 
[0 0 0 3] 

Ntt«E«lt, «ittfl 0 24) ©^Hi: bTJRV\ f ©Nfflc^>•T T -##^##£'r 
[0 0 04] 

•7 — yxSEfll (DFT ; Discrete Fourier Transform) £P?l£;ft, f <Z>lt®[ "7 — 
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#2000 — 198 3 7 4 W 
[0 0 0 5] 

9- 1 lt#, -e^wbtife^-dtoDm^fesv 5 -*^, ffij£©i®rat tern* 

T^^tlSNM©^— ^x(t), x(t + l), x(t+2), • • • x(t + N-2), x(t + 
[0 0 0 6] 

[»3] 

X(k,t)--^ 2 x(n)cxp{-j2(n-t)— } 



■5£(D 



/or ifc-04, 



[0 0 0 7] 
[0 0 0 8] 

z.<d£$izvt. t(DmnMm*w-m<Dmnmmz&v, x»dsp (Digita 

1 signal processor) &£%:%\,\Tff 3 ft £ <£>^£05&. 3^b 
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[0 0 0 9] 

N 2 m<DmM^smt. u n*« 1024 x*&5^r<2iii#rigim?&4 2 0 

[0 0 10] 

^&^?:lS*?)feFFT (Fast Fourier Transform : - U X #?ljffl3*l 

[0011] 

2 ffiottgR-T 5 - * & m*-r & <fc e> izwm u t ^ & „ 

[0 0 12] 

tot, N/K>f > h<DF FTtt, log 2 N^(DX^-^^, (N/2)log 2 Nffl©7* 

*79>f«[ii:jcj:y#fiRsnT*y, (2N)\og 2 Nm<Dmwmmmmz £ y f f 

[0 0 13] 

Iftt, Zl(Z)#lCLT^$tl^ F FT, *L<»DFT (Discrete Fourier T 
ransform: ««7-yxSEiJ|) #«V*e>*lT\ -^^^Pg^^i^^^U >^ 

£ nsf-^ aucat it 7 - y xastji#*T *>*is 7 - y x^ 

mi*. -9->yy>^$ti, w^ftstife-^-^wfeis^c^^yiaKic-i^iBiftL 

* *c *r -r & ^ - y x^^a £ & «fc e> tc b t ^ * o 
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[0014] 

of- z j^as* £ n tc.mz.nmM$k%m & mtk-t & $ &c & 3 n x v^ & 0 

[0015] 
[0 0 16] 

z (d & t> iz vx testis -7 -vx.&mvjjmt. Nmo-ftmrnztit-r-* 
fr&>. z(D&5izvx&&nz7-v^m&#mxiZ'j>*< h&NM^©^-* 

[0 0 17] 

© j: ^ ^mti^iffi tc mm $ f f t win^m zm^z m&x* -^©f 
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[0 0 18] 

letter, MStefs/N nmwimmmT'mn-mmzfio 0 

[0 0 19] 

^^a.a**J&StiSJ:-p. y-V ^WiMmtplZ&mcDAy yy^^V \Z^-& 
lsT^2>fflmzi&J$<DAyyT*=EV IZ&mZfr&'r- # y Nffi©-? 

[0 0 2 0] 
[0 0 2 1 ] 

©n 3K>f > h ©7 s - # icfcf-r & ^ - y x^mis^& u r;i/ * >r Aicm*-r s r £ 

yymm&vy- v x^i^it^s^ 1-0- >^y y^m^mmxmm 
vxy-v ^mmzft? ^ it. #&H#ras y gdm«jW* £ & y steswett 

[0 0 2 2] 

-5 9 4 5 4 r 7 _y :n^|^g&tf7-y:n^|?&J #H§i££ *lT Vn£ 0 
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[0 0 2 3] 

LfrU *««HC7-Ux^«|S:ff 3#8?Kiov*T4#W¥l-5 9 4 5 4 
e> r # r £ L T ^ U ^ - a > £ L £ 

[0 0 2 4] 

5 £v^=k©-e&£o 

[0 0 2 5] 

[§B®£Mfe*t£&#>©#^] 

JtiH^M^^-rsfctoicj^T© 1 ) ~4) ©#M£<fc »J T* 

So 

[0 0 2 6] 

1) mmtf— t+1. t + 2, t + 3. t + N-1. t 

+ N, {mt 1 a±(D!E(DmWL) <D*n?n(D1%&KlS^TV>'7V>yi,Tmt> 

tlfc^-^ffix (t) „ x (t + 1) , x (t + 2) , x (t + 3) , , x (t 

+ N-1) . x (t + N) ^(DfcffittnfcT-tmiZttt&ftMt fr*> 

^SISr^oTWejnS^iJtk (kiiO, X&N £ V /Jn3 &IE©^f&:) t^SJI 
ilbt, *©^«»Xr(k, t), 2fe0tfl|»asXi(k, t) OD-e^tl &«3fc7 

^Mt + N-ltCl3VNT^Mt ^^^Stlfe^-^^Jx (t) , x (t + 1) , x (t 
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+ 2) . x (t + 3) . 



, x (t+N-D omm^mc-mmm-t 



&tfXi(k, t)^#5i2©Xf'^ (3) 

2omm^mz—mmm-?z>m3(D*TV? (4) t.. 
^it +mz&^T@kmtztiz>'r-zmx (t+N) m i am^miz— mm 
m^tif^-t^-vm* (t> $&2<Dmm^mz-mmm2ftt=Lmm7-v 

3i#mxr(k, t). &tm(k, t)££MV\ B#M t + 1 7b^^^ *l£>^- ##IlC 
*f-r-2>^*7-Un:^iSrXr(k, t + 1), &tfXi(k, t + l)£, tuffix (t+N) 

itfiBx (t) t©^cDffi}c^i-s^ips'fit^^^sfe*©iE(Z)^iS[ffiAic*fbT, 

[0 0 2 7] 

[tit4] 



[0 0 2 8] 
&CJ: U#5i4©^fy^ (3) 

J: »; s z: z. £ 4$tt £ -T 3 ?S»£!«* 7 - y ^mm^m. 

[0 0 2 9] 

2) I*fllJi»»6f stU igBI#-j£T-&5B#&K t+1, t + 2, t + 3. 



^T-y-yJVytfLTmbtifr'r-zmx (0 „ x (t + l) , x (t+2) , x (t + 




X^Kt + 1) = X l {k,i)ca& 2 — 




1 0 
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3) , , x (t + N-1) „ x (t+N) ^ - 

«»^«f«*t:, m&mmmokm (kttO, XteN<fcU/K;!?&lE©SII&) 
SHJRR^tbT, ^<Z>»fc8BXr(k, t), M^tgPXi(k, t)©*-ft^ftfc« 

^Mt+N-l^CSV^T^t ^e>#^^$n^^-^^Jx (t) „ x (t + 1) , x (t 

+2) „ x (t+3) , , x (t+N-D &mi (omm^mz-^mm-t 

zmnnxTV? (i) 

^©11 (DT.'rVJ'T*- «r8B«S*lfc'5 s -4'W©tt3R7- yx««Xr(k, t), 
5:0X1 (k, t)5:#si2©Xf7^ (3) 

2©ia^#^ic— ^fH^-re^3©x^y^ (4) 

WfMt+NJCSV^T^I&StlS^-dfffix (t + N) fg 1 ©8B«#«tC— HMB 
• aftfe-?-*^-*^ (t) f|2©iB*#StC— l©iB«S*lfc*3ll7-U 
x^Xr(k, t), XtWUk, t)tSfflv\ ^Mt + 13^6«»S*145-7 S -^^IJC 

tt£**7-yx«jRXr(k, t+1), 3ttfXi(k, t + l)&, t&IHx (t + N) Iff 
IHx (t) £ <Dg<DmiZtt?&mmmZ^K&f-to(DlE(Dl£mM AKMLT. 
[0 0 3 0] 



aj$E# 2001-3053426 
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[»5] 

X r (k,t + 1) = + ±[x(t + N) - *(0]j 

[0 0 3 1 ] 
tC<t »J#Sf4 0^f7y (3) 

^y&S'i:!: 4$tt £ "* & # !® MUffc "7 - y x^g|#?£ 0 
[0 0 3 2] 

3 ) mmiE&femm a #m v> tir^Mt 7 - u x^m^ tife^tic^- y x 
i^ir - * 3 *u * s *i ^msfc ^ - u x^m^ - # ic *f t %> mm 

[0 0 3 3] 

4) tifffittjR7-yx«»[©^»&^"tkS:ms©ffljci83£u -eotg^ bfc 
kcDHjc^-ts^-y x^i*. saffirauB* 5 — ^*s^iei#tcjisiy5gurff ^ 



2001-3 



#2000-198 37^ 



[0 0 3 4] 

Slit *©*ffi&aiSUfcS»M«7-Ux3EiftM©^jg«S:a%Lfc% 
[0 0 3 5] 

««Kfe»2i:, s»sjDFT«ii[&fi*-5s»aDFTS[ir»3i:, sursn 

[0 0 3 6] 

s. 

*-r, ^Mftatis^-^ttH^bftvx^^^y >^ei»k:j: y— jfensMWififWT? 
i jcsM&sns. 

[0 0 3 7] 

>yy>$na&», raw#— Basalt, t+i. t+2, t+s % • • 
• • • t+N-i. t+N (Nttt^sst) icfcv^gy&^s-r'-^fficAi^yy 

■fr^y^ffifcLT-?-*^ (t) , x (t + 1) . x (t+2) , x (t + 3) , • 

, x (t + N-1) , x (t + N) Sr^JEftfS- 

[0 0 3 8] 

3 <d if > y y > ^*ias&<Di&# s *i « r f - n & * »csg 
® t? * y, a *i -7= s> * & * mmmmm^ &^57tn^t 



1 3 
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[0 0 3 9] 

Z(D£?lzLT* ^-#3g$TSB 1 tCJ±. HIttt>^U > ^£*ifc1*-> :7 'J 

>^-r-#x(t), B£Mt+HC;i3#£x(t + l) , , BfMt + N-HCfc 

WSx(t+N-l), B#Mt + MC£tt<5x(t + N), ##y&£*l£><, > 

[0 0 4 0] 

BP*>, ^^tlS^-^^x (t) 3 ft, x (t+1) , x (t + 2) , x (t 

+ 3) ©<fc5lC#y&£ftSh^«:, @kffiiZ*lf=.'r-*x (t) „ x (t+1) . x (t + 

2) . x (t+3) (D±x^—^mm.L. *<D—mmm<DW}m*'r-$x (t+N-i) 

&A$:-t2>t.T*MmL, x (t + N-1) ©^-^^A^b^Pg^^-^tSCttN 

<@ t & y -5 s - * Mm <d^~ # m^tf y * t. & s . 

[0 0 4 1 ] 

Z10DJ:e>fc^JB-e, &<D^-#x (t + N) ##a&2*l**:£H:> »#N 

+ i t^fcft, ^-dtxtfaui (t+N) i»jx (t) &«#itu nm-vxm 

fc^ygPJ: yBfc£U -?-#3g§r3Pl&x (t + 1) . x (t + 2) , x (t + 3) , 

, x (t + N-1) . x (t + N) (DNMO)^-* ^I2«f £„ 

[0 0 4 2] 

ngmicbT, ^-^Hifgisi x (t+N+i) #&$&£;n,£££& 

^-#x (t + N+1) -x(t+l)$:^fi?)TS!>SMD FT^maPJC^-T^hil^JC 
. x(t+l)S:^^U J;tJg!II^-r<2> <fce>tcU fiflcSH&S ftS-?- # © rt*fr<Z>N 

[0 0 4 3] 

*u * ©s» md f T«a¥S»i£j£ja%SKas£ais 2 trss ft 

^ ic ^ o t . & tif ^ * u ia» 4 tc - s *i t& 1a © f f t \tmsM 
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[0 0 44] 

02 iC, ft S#-&il83g yVfflmt sft>^U >^br#e> 

[0 0 4 5] 

©H^-^M, x (t) % x (t+1) „ x (t+2) , x (t + 3) , , x 

(t+N-i) <dm&. &.x$mmt + i j; yyttnrmbnzNmom 

WL"r-*^ x (t+1) % x (t+2) . x (t+3) , , x (t + N-l) 

„ x (t + N) 

[0 0 4 6] 

[0 0 4 7] 

[«6] 




5£(2) 



-^'f,( W )cos[2(,-0f] 



/or * = 04,...,AT-1 



ffi|E# 2001-3053426 



#2000—198374 
[0 0 4 8] 

x (t) ~x (t+N-1) <Z>£«»X r (k, t) , Rxm&mi (k, t) 
[0 0 4 9] 

[»7] 



COS 



2(« - 0 — 



2(n - 1) — 



■5*(3) 



■5*<4) 



/or k = 04,~, AT -1 



[0 0 5 0] 
[0 0 5 1] 

t<D^mt + 1 <fc *;#y&£*i£^>:/y >^-?--##K£x (t + 1) 
„ x (t+2) „ x (t+3) „ , x (t + N-1) „ x (t + N) <DM&£V 

testis**, zti&mm-t 2ft ^-^x (o 
n%\z^ *(DBZftttmk<D£oi,zmm-£ftz>o 

[0 0 5 2] 
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[»8] 

+ |^)sin[2( W -0f]sin[2f]} 

= Y r (k,t + l)cosj2^j+r,(M + l)sin^] 

[0 0 5 3] 
[0 0 54] 

[St9] 

YAk,t+l) = ^^x{n)cos\^n-t)—\ ^(6) 

^(A.f + l)--^ ^»)«in|2(ii-0— J 5t<7> 

[0 0 5 5] 

fit', #=&-i*rV^-#-e&£x (t) £g!J|&U ft=foff b Wr*- # T*&Z>x (t 
+N) &Sa^A*l£>£. X r (k, t) £J§v>TY r (k, t+1) 
y, Hfllfc, Yi (k, t + 1) fcXj (k, t) T^ftf 3 £ * 3 H "Tig £ & 3 . 
[0 0 5 6] 

5£ (6) , ^ (7) j:oizm^^t>^n^> 0 

[0 0 5 7] 



1 7 



ffiSE# 2001-3053426 



#2000— 198 3 74 

mi 0] 

Y r (k,t + 1) = X r {k,t) + -jL[*(* + - • a(8) 

y 4 (M+i)-*,(M) a<9) 

[0 0 5 8] 

mz.. mmm<D^&&. (4) tc-^r^ wi»K:sw-rs. 

Wh. $rbv^-#x (t+N) #«f&S;h**:^ J^MS^MIfcMlCLT 

[0 0 5 9] 
[« 1 1 ] 

^.(M+l) = ^ 2 1 Jc(w)sin 2C»-*-l)— J St<10) 



=y;.(jfe,r+i)cos 



[ 2 f]-n ( M +1 )sio[ 2 f] 



[0 0 6 0] 

fi!oT> ^ (8) „ 5£ (9) <Z)W£&£glC. 5$ (5) . &t*i£ (10) &7£©J:e> 
[0 0 6 1] 



1 8 
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[»12] 




^ (11) 




N 



3£ (12) 



[0 0 6 2] 

+n) tm^-t^^-y^^^woym^-^m^m^x^ (n),s(i2) 

[0 0 6 3] 

iuj&©5S; (id . (12) (DMm&frb&mb-fr&oiz. m-v-y^vytrm 

[0 0 6 4] 

3CDDFT5: I I R7-f ;1/#ICJ: y^gBt'S^fSste, -£*l£F I R7^1/^t' 

eu: a*^ <fc e> & agsi^: jc * y ^ £ ti s n iWMiits: -7 - u % e> 
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%m <Dm v > 7 - u x $m & ft o - 1 # t* % z> % <z> v $> z> . 

[0 0 6 5] 

xSEiSIK: J: 6 #*r«M*« & ft* fc: » J£ L T fx ^ IWMitffc 7 - U xSSJItf ife & ^ 
[0 0 6 6] 

[0 0 6 7] 

[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 

H#@3grC^£;ft<&cos[2 7rk/Nh &tfsin [2 it k/N] tt, ^$|UC J: »; #«> 



2 0 
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[0 0 7 1] 

[0 0 7 2] 

[0 0 7 3] 
l»13] 



[0 0 7 4] 

fi£ot, 55(11), 3ttJf55(12)K:feW«3£iej9?ft»k/NS:«:©55 (13) T- 

& u rasa & ff e> © iz m v fcnmm -? - u ^asm©^ 

MS. 

[0 0 7 5] 




(fcfiU = 0~^-l) 



2 1 
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[»14] 

1 f (/2-/l)* 1 

[0 0 7 6] 

is) nvxm-to 

[0 0 7 7] 

* r (M + 1) = I X r (k,t) + L[x{t + N)- x(r)]j 

3£ 04) 

[0 0 7 8] 
HR1 6] 

2T # (M + l) = 2f f (M) 

• 5£ (15) 

[0 0 7 9] 



2 2 



fltiffi# 2001-3053426 



#2000 — l98 , 3 7 4• 



?g|l^MT ozttfT'^z-fyK *(D7-v^m®® ! mi*mL<mi[&znz>-y->znv 

[0 0 8 0] 

LTIStS 3 i: & < &3£«&#i3gM£|£#S - t tfmmz fc#>, ftS© k © 
[o o 8 l ] 

[0 0 8 2] 
[0 0 8 3] 

mMi- & mmmwm & imsitA^, FFT©j:e>icjftyi&e>3K-f> 

-5c 

[0 0 8 4] 



2 3 
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bp ummmmy- v ^mm^mitm^iy"- ^ zmm®c&w<OT-*iz& 

[0 0 8 5] 

- # £ ut^b, ^jaa nfe^ # zmmmmm?- y ^&&&&tz & 

[0 0 8 6] 

^(DJ*^*-* Hit. ffti£<Z>3£(14), RZf&dViZ&^XAil LT^Lfc^giPi 
[0 0 8 7] 

^ - # £ bxg&1» a ^tiTHiiSM^iitS:^- u xss&tf &s 

[0 0 8 8] 

zmtf i(D£%iz-7-v xjeshwt? & n £ u 7 - y xjgsesHWtfN © £ # » -? 
y x^giflUT- * n ©¥#*K:as^ < mm ^^-xs^^iz-t^n. ^ - y x^gi 

So 

[0 0 8 9] 
■fit, 3(D7-'Jx^i&OFDM 

gic, 7 - U xli^ o F D Mf f ifiicftffl 1 5 «k o ^tt, 

2 4 ffiSE4#2 0 0 1-3 



#2000— 19 8 37 4^ 



[0 0 9 0] 

*J, JKK:«*7-yx3E«%fj^fc»^«fflLfc***v>-9->yA/<IS:«irbT 
tt*7-y xtS*j|g**ISK:bT«fbv%Nfl©^>^^^*««7-y x» 
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